Introduction
The viability of mammalian preimplantation embryos is generally assessed on the basis of their morphological appearance, their ability to continue development in vitro or to produce live young when transferred to foster mothers (see Whittingham, 1978 , for review). Assays of viability by assessing metabolic activity have been used for rabbit embryos (Anderson & Foote, 1974 , 1975 but these tests involved lengthy incubations with radioactive precursors and destruction of the embryos. No rapid, non-toxic assay of biochemical activity is currently used to assess the viability of preimplantation embryos. Rotman & Papermaster (1966) reported the use of fluorescein diacetate (FDA) to assess the viability of cell lines cultured in vitro because living mammalian cells accumulate intracellular fluorescein when exposed to FDA ('fluorochromasia'). The model proposed by Rotman & Papermaster (1966) to explain fluorochromasia is that FDA, being non-polar, can readily pass into the cell where it is hydrolysed by esterases to yield fluorescein. The polar fluorescein cannot readily cross the cell membrane and therefore accumulates intracellularly. The test is a measure of both esterase enzyme activity and membrane integrity. The incubation times required in this test are short, 1 min (Rotman & Papermaster, 1966) , 8 min (McGrath, Cravalho & Huggins, 1975) and 10 min (Persidsky & Baillie, 1977) . Rotman & Papermaster (1966) demonstrated that viability and fluorochromasia are closely linked by a one-to-one correspondence between fluorescence and cloning ability and that exposure to FDA did not alter subsequent cloning ability. McGrath et al (1975) have shown that when cells are exposed to FDA before freezing, loss of fluorescence after freezing and thawing is related to intracellular ice formation and sub¬ sequent membrane damage. Leibo & Mazur (1978) 
Transfer ofembryos
Embryos to be transferred were collected at the blastocyst stage of development. All embryos collected each day were pooled and half were exposed to FDA as described above. FDA-treated embryos were placed on a sterile depression slide exposed to u.v. light for 10 sec. Control embryos were meanwhile stored in PB 1 in the incubator. Embryos were transferred to the uterine horns of Day-3 pseudopregnant recipients obtained by caging females with vasectomized males as described by Whitten & Champlin (1978) . Recipients were killed 14 days after the transfer of embryos and the fetuses were examined. (Rotman & Papermaster, 1966) . The factor most likely to account for some of the variability in fluorescence between cells is the time of exposure to FDA. The intensity of fluorescence increased with time up to 20 min when bone marrow cells were exposed to FDA (Persidsky & Baillie, 1977 (Persidsky & Baillie, 1977) .
The concentration of FDA used in these experiments, 6 x IO-6 M, was chosen in order to achieve a short incubation time associated with an accumulation of a readily detectable amount of fluorescein. At this concentration of FDA, substrate is limiting (see ) but this con¬ centration was already 5 times that used by Rotman & Papermaster (1966) . As solutions con-taining more than 1 µg FDA/ml tend to flocculate (Rotman & Papermaster, 1966) (Persidsky & Baillie, 1977) . The almost complete loss of intracellular fluorescein after 2 h at 37°C means that embryos may be assessed repeatedly at relatively short intervals of time during culture. The FDA test may be able to detect inadequacies in culture conditions before they are evident morphologically.
Exposure to FDA has no effect on the subsequent cloning efficiency of mouse lymphoma cells (Rotman & Papermaster, 1966) and we also found no effect on blastocyst formation when mouse embryos were exposed to FDA at the 2-cell stage. The blastocysts formed by 96 h after ovulation, from the culture of 2-cell embryos exposed to FDA, were hatching and expanded and this corresponds closely with the development times in vivo and in vitro reported by Smith & McLaren (1977) . The blastocoele cavity of embryos cultured in vitro did not fluoresce as brightly as the surrounding cells after exposure to FDA. While the elemental composition of blastocoele fluid has been analysed (Borland, Biggers & Lechene, 1977) , little is known of its protein composition or enzyme activity. Blastocoele fluid is thought to be formed by secretion by cells of the blastocyst (Tarkowski & Wroblewska, 1967) and by uptake of material from the surrounding medium (Beier & Maurer, 1975 (Stryer, 1975) .
While we have demonstrated that loss of esterase enzyme activity preceded loss of embryo viability, assessed by morphological appearance, it cannot be concluded that esterase enzyme activity is essential for 'cell life'. About 100 enzymes are believed to be necessary for cell life, and while esterase enzymes are included in the list, the Norikoff hepatoma, usually fatal within days, does not possess any esterase enzyme activity (Dolan, 1965) . It can be concluded, however, that the simple, rapid, non-toxic procedure described in the present paper to test esterase enzyme activity and membrane integrity may be very useful for assessing the viability of pre¬ implantation embryos.
